The results of ambulatory 24 hour oesophageal pH monitoring in 20 patients with established gastro-oesophageal reflux disease were compared with those of 20 healthy individuals with normal endoscopy. Cut off limits of pH 3, 4, and 5 were superior to pH 2 with respect to the discrimination of patients from normal subjects, and for the detection of pathological reflux. Using pH 4 as a cut off limit, the ambulant and recumbent periods of pH monitoring were more discriminatory than the postprandial period. Furthermore, it was possible to get complete separation between patients and normal subjects using several combinations of two reflux variables. 
SUMMARY
The results of ambulatory 24 hour oesophageal pH monitoring in 20 patients with established gastro-oesophageal reflux disease were compared with those of 20 healthy individuals with normal endoscopy. Cut off limits of pH 3, 4, and 5 were superior to pH 2 with respect to the discrimination of patients from normal subjects, and for the detection of pathological reflux. Using pH 4 as a cut off limit, the ambulant and recumbent periods of pH monitoring were more discriminatory than the postprandial period. Furthermore, it was possible to get complete separation between patients and normal subjects using several combinations of two reflux variables. Another group of 30 patients and 30 controls were investigated. Using percentage time at pH<4 as a single determinant of gastro-oesophageal reflux, the sensitivity and specificity were 87% and 97%, respectively, with 3-4% as upper limit for normality. Twenty four hour oesophageal pH monitoring in an ambulatory outpatient environment afforded clinically useful diagnostic accuracy in separating patients with gastro-oesophageal reflux disease from asymptomatic controls.
During recent decades intraluminal oesophageal pHmeasuring has become an increasingly important test of the function of the cardia and the distal oesophagus. The development from short term reflux tests (Tuttles test, SART)'' to longterm pH studies has meant an extension from a spot test of the competency of the cardia to the ability to classify temporal patterns of reflux. Furthermore, it has provided the possibility of correlating reflux to symptoms and to evaluate the ability of the distal oesophagus to clear refluxed material."' The introduction of equipment for ambulatory outpatient pH monitoring has been another step The data from the pH monitorings in the two groups were compared in order to elucidate the best determinants of gastro-oesophageal reflux disease.
To define the sensitivity and specificity of these determinants another 30 patients (13 and 7 the electrode was introduced through the nose and its tip was placed 5 cm above the oral margin of the distal oesophageal sphincter previously located by manometry. The reference electrode was placed on the chest and the digital memory box was worn on a waistbelt. The patients were instructed to spend 12 hours ambulant and 12 hours recumbent. Furthermore, they were encouraged to be as normally active as possible during the upright period, at home or at work, and told to eat normal meals with the exception of acid food and beverages. Smoking was allowed but not alcohol consumption. Postprandial time was defined as one hour after each meal. Medication for gastro-oesophageal reflux was withdrawn one week before the investigation.
The pH monitorings were analysed by a computer program (Esophogram, Synectics). The variables shown in Table 1 were calculated at the pH cut off All variablcs were analysed for the pcriods spcnt ambulant aind recumbent as well as for the postprandial timc aind the total 24 hours. limits 2, 3, 4, and 5. A reflux episode was said to occur when pH fell below a given cut off limit and to end when pH returned above the limit. pH had to rise one unit above the cut off limit, however, before a new episode was considered to occur. A correction was made for the error of not discovering new reflux episodes during the time spent with pH below the cut off limit.4 By comparing the data from the patients and the normal subjects the ability of the variables, alone and in combination, to separate the two study groups was tested in three different respects: (I) Different pH levels as cut off limits for registration of acid reflux.
(2) At a given cut off limit, the different time periods of the pH monitoring (ambulant, recumbent, and postprandial). (3) At a given cut off limit, combination of variables.
STATISTICAt ANALYSIS
The data were analysed using a logistic regression model.
The study was approved by the ethical research committee of the Lund University, 24 March, 1984.
Results pH lI.MIT FOR REFI UX
Complete discrimination between the 20 patients and the 20 normal subjects could be obtained at all the tested pH cut off limits (2, 3, 4, and 5) using the data obtained from 24 hour pH monitoring. It was, however, more difficult at pH 2 where a combination of four variables was needed to get complete discrimination. At pH 3, 4, and 5 a combination of only two variables was needed (Table 2) . By using combinations of the reflux variables obtained during either the ambulant or the recumbent periods, perfect separation between the groups was obtained. In the ambulant period a combination of two variables and, in the recumbent, three variables were needed for complete discrimination.
In contrast discrimination between patients and normal subjects was not possible using any combination of the variables from the postprandial period. Table 3 shows the results of ambulatory 24 hour pH monitoring in all 50 healthy volunteers with normal endoscopy. Furthermore, the 95th percentile for all variables studied are shown in Table 4 .
Discussion
Pathological gastro-oesophageal reflux is a common disorder. The key to successful treatment is a reliable diagnosis. Longterm Tot. Amh. Rec <4= percentagc tinic with pH bclow 4 for thc total monitoringind in the ambulant aind rccumbent periods.
limit for reflux than pH 3, 4, or 5. We found no difference between these latter pH levels in contrast with Stanciu et al who, in a supine clinical study, found pH 5 to be a better indicator of pathological gastro-oesophageal reflux than pH 4.4 They used only symptoms as definition for disease, however, and did not carry out endoscopies on the normal subjects. Among our asymptomatic subjects, 9'YO had 
